(2) Japanese Patent Application Laid-Open No. 7-282587 (1995): 
"SEMICONDUCTOR INTEGRATED CIRCTUI" 

The following is an extract relevant to the present application. 

The present invention relates to a semiconductor integrated circuit, in particular a high 
speed CMOS circuit, and in particular to a high speed CMOS content addressable memory 
circuit. The present invention presents an example of CAM configuration that reduces the 
parasite capacity of a match line in order to increase the speed of a TLB used for address 
translation from a virtual address to a physical address* 
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■5rv^«fc^i;«NWH(D7*y^|ft©e^S» (N + 
flu. -hEmil8Ba>^'y^»f::ttttK7^— ^»<fcyd?^ 

m^tt(^^ <DCfo^j<?e^VZf'J^^—z>L^ JiC® (N 
+ 1) l8JBa>^t/^«i*K2a><?D'y^m^-e::^'J^^ 

@%{ijbc%Nieiaa>-7^7iftois-^$m (n+d 

JiC^ 2 CD ^ D ^ C^fc * L>«:JiCm 2 (D ^ O 

> h »j (D-^ -y ae^oo Rfc^>t^^*N 

S®»^iei <D h^>-:^x^^|gi<DNOR@»fc.fcti: 
m2(D^'y^@tt$^^. JtE«ia)CMOS@»a)ai 

se-i-^as*L. JiEmioh^>vx^a)v— 

ttWSig^lztga L. -hE« 1 <D h ^ > V A5i(D K 
>m»:^Emi(DCMOSBKa)itS:f3(cf$«L. ±E 

a>ssiS-^Jcis«L. -tE^irocMosBKroaii^ts 

#^-fcEmi <ONORB»ICA^)L. J:E«2<D^'y^ 
BK-eJiESl CDNORBea>ttS:be^$EffiL/i:C^: 
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[OOO 1 ] 
[OOO 2] 

li. iDXftftl<0lftfiB4b^<):i;@%d^3&:x^tcj:y»if^S 
aftai3j:i;««S(oi^-tA<rr«>.&*t-ci3y. wzi&f^ 

J9%ftlb^1 OOMH zi)N^ 2 O OMH z(C2T'&CMO 
[0003] ^fc. 3SJS-^-r'J7D:^D-b'y-9-JiT*SlfT$ 

^fc«>icii. iSSTKux (VA) *ME»«s3mr KUX- 
20 <PA) ^0«»6^^^M^^^o CCDfc^^^^jSJ^^^^v 
V3.y^y ixX^A<DSI3RCD/zir)JCtt. ^SiTKUXix 

TKUX««i/<y3^T (KIT TLB) 

^yA<— llS(C«t)tt-CCN^„ TLBlia^. ^Y^v/i 

30 TLB ©SI3R6tgt^ t,:fv-C t 

[OOO 4} C<DJ:^^TLBCD«tt. m^lB 

«iis^#ttiif9%«# r-r i>- T^-r- 92- 

5 7 1 992^ ^—5; 29 — 36 (ICD92 — 
57199 2, pp. 29-36) a>@»fe'&L^ti, f$ 
MSP5- 127872 ^4^«a>BK. ::fa->— ><fx 1 

99 1 T-r 10.2.1 

-10. 2. 4 (Proc. CICC 1991, pp. 10. 2. 1-10. 
2. 4) fcJ:!^^— v?1 4. 3. 1-10. 3. 4 (Pro 
c. CIOC 1^1. pp. 14. 3. 1-14. 3. 4) (DBttd^tt^ 
40 ttri^^. c*ve»tt3fe©T L BBttT?!*. i^u^^— 
5?n/r^t/5^«^ilg>^'J (CAM) -tr;ur'fifc«L. 

^ --^ 5^«$ie«<t-r ^ B»<ox*-csj£>s CAM voht 

[000 5] J:-e»:. B%<OX^lZj:^TLB0);gSS1b 
(Dffl^^LfcA^ T LB/flt7?f*Jtf <— IB(0CMOS> 

aiaait-v(oiBM<7)*:*:$^>:stx@»(ox 
^iz^^^mitt^<mmtixi^^^ 

[000 6] C(DJ:^^@K<DX^IC^^SiS{b^L 

50 x-::;/<-r::r^-r>«jf^a)3£3SA<S3!s$tLTL>i>. «^ 
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•V/KU:i.— A2 6 -^-V/^— 1 1 199 1^ 
1 5 7 7-1 585 (lEEEJoumal of Sol id-State Cir 
cuits . Vol.26. No.n. Novenber 1991. ppl577-158 

it#^IS-r ^) ^ Y ^ 5 ^ @»f::it-<m3»^ii ^ D ^ T-flO 

iS^fzjry^— -^^^-y^jcBiyi^A/r'LNfco o^y. 

^iUc & ^ ttffi ^ ^ ^ <D 7^-' > Ctfi(Dttss ICS y ^ 
[O O O 8] 

tt. -y-V^^^^/y^V — v?L. fiSTKUX (VA) 
i: C A M-t?;U(D"r— ^ Sl<D^ -y ^Hlit C A M-t ;u 

T'tft«^ ^) 5 »f^^ »ffl-r i> C t J: -y 

^»^ieiHHb^*C^-e. VA©AM^«i». VAirCA 
M-tz;ua)^— ^ ^ it^ L V A <t B C^— 5^ ^ Ett L TL> 

ix>hy ^fetijr^^-ecogs^raii. ^fi^ttrt^ 
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h y(o— atta5<DSS^rat:^y^A'— v>rc£fisS3s^ra 

(DfOJ:y/^^<^<Pofci»^. CAMT'»ll«$tLycTLB 

[0 0 0 9] :^§^ma>m—<ommt. ±.tBcDisis^^^ 

10 ^ -< >ib Lfc c AM^^^mmr * ^ t fc$,^„ 

Coo 1 O] :*:*?g<Dm— (DBMI*. Jtcm— (oew^ 

m^r^tzibiz^ JiC(D/<-r3^^-r>»n*r'5cAM@ 

-. m-(0iw^^B£-r^>^r46rc. SiSCAMisi^i-^ 
antcAM-biuiHitt^fii^tL. Jicm-coiw^ 

[oo 1 1 ] — life^cD-b^uz^y-b'y vm&\z^^^ 
20 X— :?/<^:^^-r >s R AM-ett. fi-%/^>?.PBia)gfi«| 

ic-bJU-^y-b-y hlslK^ttorT KUX^D— K(0g5i 

ffl^^T^SiS^b^iS«LT^^fc^l^ ofKMo^ou^-(-t 

5 'y <7«)f^^-r^»> ^ y '^(D'tr^u:? y ir -y 

TLBtDt-y h/ax^J^|51»^<o-t;i.:7y-b'y h 

loo 1 2] i8&3feB»-eii. — O(0t^— ^^iC^FtL (-0 

30 <D) 4B>«3:»:/<xiS"^^i3l'5>Ci:T'. -b^u^ y -t -y hBK 

auTt^/nA^ >^ ycoa^asL«^^S3£i:y TLBT- 

tt. t-y h/5X^J^l5|%9^(DJ:^rzffi^«^^f^^»C 
^:AqSLt^«^3&<fe^o t-y h<S#^«-x>h 

y^D— a<S-^<0NOR!(fcai «U^JUO/^>LX€-^ 
A^iil * ^ tt A>S U A^ai * 5^ ;h.fc ^ ^ <D it' ^ 1^ A^f£ 

;i'<D<S^ii<aj*$ti.yc^^(D-b>u:7 y-b -y hBK(DNO 
(D»1 (CCT'tt/ttSfeSSS^*t:»rie-^. A. Bti 

Co O 1 3) 

C5ai] (A + B) = //(A + B) = /(XA - /B) 

50 i:A<aut^*t^r::-biu:7y-b V c i:6<r'$^ 
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[oo 1 4j *»BB(Dm=(OBWtt. -b^u^^'J-tT'y hEl 

K^sbma^tcsffi i.tzum c a msk^s^-t ^ ;i ^ 

loo 1 5] 

^•j (JUTCAM) ©(D^t/^ia^ree-ibL 01,3 

1©fi-^S^'y^B»3 0 6. 3 07. 3 0 8fc3Siyji 

^ TIS 3 4 <Ott«(DlBra D <7 3 U'<;KD^ 
PbI). ^'y^BK3 0 6, 3 07, 3 O 8CD(S-l-5 1 ^ 

(0 1, g3#iB) . 

[0 0 16]^fc. CAM-k?;U^. RAM-tr;U (NMO 
S 1006^t>103, PMOS200. 201) t-'r 
— 5^193 2, 3 3(0{S^^RAM-biU<DCmmfR<DEO 

4, 1 05. 202. 2 0 333.fctfEOR<S-^$^^'y5^ 

ift3 1 rce^-r^NMos h^>i^x^ 1 o 6-e«« 

[GO 17] $<t»lC. t-y hlS-^^^^r^i/c^XDNO 
R®K(NMOS 1 1 2,PMOS2 1 O) (DX^iS^^ 

K3 1 O, 3 11. 3 1 2<DiS-^5 7 U. -7-;^»3 

4(o?c«(o»iraiwX>hijcD— a. ^— acoiS'^cDNo 
«) . 

[GDI 8] jtEm=a)ew^a«r*/=ttic, 

<D— SJfe^St*. «^X>h>;o>-»e^5 7AMt»t'y h 
/SXe-^^f^^NOReat^-t>U:7'J-t?'y h@»2 5 
O. 251. 15G, 1 53. 3 7 03&^^>3 7 2(00 
H^Xfl 51. 45G. 252. 253. 154, 
1 5 5. 3 7 4 (DSK^Ifi-r. £l"F, 2 5 0. 2 5 1, 
1 50. 1 53. 3 7 06^^3 7 2<DSS»a>«i; "prrai^J 
«^5 8(0ir^k^«aiL-C3rS(0^ra6<«aLf::SfelC. 

5 8a)m{a^»«SKD«<ar;KrMos h^>v>x^ i 

53^eS6'r4B»^. ^^T'ai:fci^»J-b-^ h-r^it^ 

^SJ^^T'-b^u^^U-tj-y hB»^^-5:ci:<!:-ri„ ) ^ 
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r-So «*l®<D^-v^BK3 9 0(i. ^--S^OHSyiX^ 
05NMOS h^>i;x^ 1 56<h. 7? U D 

K37 5, 1 58. <?av<7iS^3iz^^)yi)^yzf^a 

V ::^®K<DT— $» 8 5^ y-b--/ h-r^@K2 5 4. 1 5 
9T'«|fiJtri> (0 2. ®8#SS) o 

[00 1 9] _bi2m=(Deft^^^Rjt-r^)fc4r)(c. ^nm 

h/HX«-^^f^*NORBB^-biu:7'J-b-y KB^i: 
tFBK (08) <!:-r^o «^SC7)^-y^0K (Els) 

I*. ^— ^a>«iyji4^a)NMos h^V'Z/x^ 1 5 6 

t. Z?*) K/ZfZ?i:i^jZf^^3 7 15 8. -^^D-y-^^fS 

#3*5^1^3"^ :^:7D'y:;^0K<D^— ^ 8 5(DigS« 

•^6 2fCj:y^U'y ^^^'P'y^/BKOT^-^i 8 5^g-b 
t;hf*B»254. 260. 1 5 9-e««tr^)o ^'J 

-y ::f:7D -y 3f@K<D^— 8 s^y-b-y h-T-^B^^K*. 
<7 D -y <7fi'^ 3 t<mitr h^nt^y y v a ::^bk 
Ot^— ^ 8 5©«S«^6 2 A<s<tr«»^iBjfl>etMa^ 
20 (O^lSflt-r^ (08. Bi 0#!Eg) o 

[0 0 2 0] -hCm = (Da6f3^illS-r^fci^)l::. 
<D<fe<D3gJgBStt. -b;u:7y-b'y hBK<Dai:^8 5 ^ ge 

ifi-r4^ry5'B»2 6 1 . 1 82. 1 83. 603, 6 
04. 1 84. 2 6 2$I^«P<7D^^9 0. 9 1 

L. ^'y^BK (2 6 1 . 1 8 2. 1 83. 603. 6 

0 4. 1 8 4. 2 6 26^. -b;u:7y-b'y hBK£li:^3 8 5 

ic/<ii,x6<as * $ n>&«> ^> Kiso / N-iux as * A<»5*5 y ^ 

(A:?3fce;Surai>DA<S!^b-r^tt3S) *>h>^-y^a)tt 
n*:^J:'5l*iaJ^D'y^9 0. 9 1 ^fi^rio rtWO^ 

0'y'C?tS-^90. 9 1 ttS2jlC?D-y':7ffi-§^3. 5]C^^^>-b 

;u:7y-b-y hBKifc^e 5<7>SS^BSJtPC«iSmff. 

SS. »«/^^*>^#t4^l*ogSB»6 o 5-e*^ 
r-^ (01 1 . 01 2#Bi!) . 

[ O O 2 1 ] 

^'y^^s 1 ^:^y^r-i?-r<bmiiz. m2V*y^is 

3 4^«C«-r«)C^36<T'?i»<DT'. fi/h(D-9--C^iUWo1 
40 li. iKST KUX (VA) A^iJ^^mi ^-y^fSS 1 <D 
tem^t^-y^BKS 06. 3 0 7. 3 O 8$r-(0ig2S^ 

fafccfctfmi ^'y^ia3 i <D:^y^A'~v(0WBia>»t 

^f^>o O^y. tt3fca)J:^lC^2V'y^»3 4<Dfik«<0 

[OG2 2] :^nm<Ort^^U^t&ft^m (@4) x-t^. 
CMOS/<X h^>i>X$ 1 04. 105,202, 203 
T'^'y^^3 1 ^fifem-r^)NMOS h^>C;x^ 1 06 

50 ^>i;x^i G6a>y-h«ia<D»*g^«ismff2i:-e 
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[0 0 2 3} :^f&ma>it^ms9^^mm (@2) -CH:, 

(Oe^O) N O R«#$^^^a K >|$ 5 9 (Ott«a) 

[0 0 2 4] :^mm(Ditm.mummmB ma) vi^. 

M-tiUCOEteT'— VA6<— l!i-r^>x> h»J (It) ii 
^xvh'JO't'T— OUA^^:^:l^^0T'. iS^(DlE<tLfc- 
^ntzHZf*)^^—i><Ofziba>PhAOS 2 5 2 0)^— h 

T^— ^(Olftyii^tONMOS (1 56) -y^Jv^-p 
yavzf<0^—9 8 5 ^'J-b V h"r^»0K2 4 5. 1 5 

^ib* 8 3 ^c/0^xA^^il:tl $;K«»*i^(DgS^raj;iJig 

kitties tnti^^j^^^^mi^u< ^)vz?*)^v 
hB^coo Rfi^ai^ 8 3 a>^—^ ^ ^ ^a»irBi y 

[0 0 2 5] :*:*^<Dffe(D*S£«^ag (01 O) T'tt. 
ORHtt^-biu:7y-b'y hBt&fr«>CiT'. WMt 

ti. ^Dv<7ffi^3A<^^t-r^>K^l^B6^3?y-y:^:7D-y3^ 
B»a)^— ^ 8 5a>gS(S^6 2A<»t-ri>^»ja)gi> 

loo 2 6) **W(Ofte<0*figJ&S (@1 1) T'tt. -t 

iu^^y-b'v hBtt©ai*8 5^c!t-r*^t;^B»2 6 

1. 1 82. 1 83. 603. 604, 1 84. 262 

SS. sa/<^*>^^1i^t*ogsB»6 0 5r'*± 

■ri)^?Dv^90. 9 1-e«5airU. ^'y^B»26 1, 
1 82. 1 83. 603. 604. 1 84. 2 6 2 ^ , 
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^B»lc8?yi^t;Ci:^i<T'^'6. o^y^ -tr ju:? u -tr 
ha3*8 5t«ffi^^^/'5;^Xlffflt^3^^ < -b^u^^y-tr 
htii*8 5^z/<;^x/)<ti5:tI^tLn»:t^iS^CDT— 'S'^ ^ 
V ^BKf^IX y iit; c t t^ntUi,^ 
[O O 2 7] 

@1. @2(=:t^%qS<DiiiSy (i^T. C 

10 ^^To 

C O O 2 8 ] B 1 0>@KI*A:ti $t^tc^ST K UXffi-^ 
(ISIT. VA4t*t>r) i:CAM-b;u<DE1S7^-^^tt; 

IS L T ^ <D it IS ^ m ^ -7 ^ li 3 4 r c :ti ^ s > ^ 
yB»<D-«B^^Lri>>&o st)f^®3i»roi-tcDfr*)fca 

T©X*6<nf ^ttXl^-So ■^'v^iaiic AM-tr;u6<l&}f 
1$ « n c A wnz ; u f c J: y fit« $ tt -6 m 1 Pg fg 0) -7 ^ 
^ (JUT. mi ^-yT^t^.s^) 3 1 j&miEiKi o 
9ic^ytt«^?tL^m2PgB<07-y^fa caT. ig2^ 

-y^lS^^^Si) 3 4ttcKB<br'5. mi ^19 3 1 
20 6<Jk«$tt. <au^;u (EIT. -L" t*t)-r) t^fo 
/cCt ^efetiiLNMOS h^>V>X^ (JUT. NMOS 

t^B&-ti>) 1 0 9^*a (JUT. 5^>^aib-r) tz-r 
*B»tt^'y^BKt L. «i ^-y^ias i a):/y5^v 
— :^jwrarc« 2 -7 ^« 3 4 ^ ttmx* * j: ^ rcr 

[0 0 2 9] 01 (OBK(Oaf^^@3rc;tiort$i«T 
ai (D4liVA<0l tf-y h^*t3UTtN>5)„ VA3&< 
Xti^titzUk. <7av<?iS^3 (felT, CLK3i:«*? 
-T) 6«U'<;u(mT. -H- i:«*3r)fc>:j:^K!:. 
^^3 2. 3 3(0— "H" <t^#:i>o 3 O 1 . 3 O 2 
30 (±ir— -SilSa 2. 3 3<D K^-r/<B»^^L. CLK3 
tVA4, ^^l^it^ORHiS^t CI, K3 tO} AND 

«-^^3 2, 3 3fzi±3:^-r^c ^so^mmxit. 32 

-H" ,i:^f^«^^^LTl>io 3 O 4(iCAriH?>u^ 
m^t>L,. VA4^CAM-l»;U3 0 4<7>ElgT— ^A«qF— 
St<04ldrcaCAMi?iU3 0 4a>NMOS 1 0 6A^;i-> 
tU^o 303. 3 O 54i^«f:im 1 v-y^^a 1 (zfg 
tt$*t^CAMi?;u^«*3L. mi ^ v^^3 1 icttv 
A(0±tiv hSarro^^J-O!)— 6^<DCAM-fe>U3&<t$«$:KT 
t>^»o m 1 7 •7^183 1 (iCL K36< "L" (03«rBllCP 
40 MOS 204fCj:y "H" /z:/»J ^ V — $:a>5o CL 
K3t< -H" fcnj^CtX'. 2 0 4»*3^3Pa(JaT. :tZf 
t^t>-t)tUiio «ta4OOl*VA4<tCAM-lr;K0 

EffiT^— ^A<-aLrt^«»«^ic. 3 1 <ofB<a^ -h" 

[O O 3 O] @ 1 0>3 O 6. 307. 30 8. NMOS 
180. PMOS h^>':>X^(eiT, PMOSt* 
BS-r*)2 0 6(4^'V^@»tLr«3^. CLK3A« 
-H" . <?av<7tS^3<D&^iS^5 (JUT. XCLK 

5^at>r. ccT'C^/tt5s^«*>-rt(Di:r^) 

50 A< "L" (OiS^tt, mi 7--;^«3 1 coe^fciCSL 
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5 0. 5 MiJ:U^5 2(OiS^t<mt-r^ifta£i 
LK3/>^ "L" "H" . yCLKSt^ "H" 6^t> 

-L- i:imitr^^mztt, 3 m -h- tz^^j^^- 

v?^ttXt^^a)T% CLK336< "H" . /CLK536<-L" 
fC>:^^)<t. NMOS 1 07. 1 083&<;i->U. 5 O 
"L" . 5 1 ti -H" lZUi>^ 

[003 1) ^OUt, 3 ircm»$nfcCAM-biKOC 

^^—^tVAtzt*z.t^^ tiv hX-i,^-nt<^nt£N 
Mos ^0 6A^, $)^c^tt3 1 rr^«?;h.fcc AM-t? 

^«3 1 1* -L- tuh. ru^-^^Q^mmx-mLfz 

PMOS 2 O 5 >L. 50tt "L" 3b^^ "H" IZ 
mtn>. ^tz. 5 1 1* "L" . 5 21* -H" tUi>^ 

o^y, 3 1 lrtS«$*LfcCAM-b;K0C!fi7^— ^i: V 
AfcifCAvi f-y hT'4,^-aA<fctt(* 5 1 "L" t 
C(D<t^CLK3tt "H" . /CLKStt '*L" 

Uox^ NMOS 180. PMOS 2 o ett^f^'-es 

[003 2] 3 1 fr^«$n/i:CAM-t;ucoC1fi7^— ^ 
^ V A A<-r — 3S L T t ^ttlfCAKHr ;U 3 O 4 CO N M O 

s 1 06t3 1 rc»«$ttfcCAM-b;KDi oer::^ 

STr^NMOStt-r^Ts^-^^-e, »ta4 0 0fCj:y3 1 

Sm-H". 52«:''L" i^^f-S^ o^y. 3 1 iz^ 
m^tttz C A Miz^KDEffiT^-^J ^ V A A<r -^T— U 

[0033] J:a)4^®/l^i^CLK3^ "L" IC. /C L 
K5^ "H" rcL, ^-y^aoe. 307, 3080tt 
^^CtSU. 3 1 ^ -H" tZZf*J^^;^-i>ri^mittZ^ 
l^Xmm-th. CLK3^ -L" IC. /CLKSif 

"H" IzThZ^tX^ NfAOS ^ BO, PMOS 2 0 

6tt>*->U3 0 7, 3 0 8tt3?y t/::/:7Dt/::^*tLr« 

<o ^fc. NMOS 1 Oett^Z^tnf'S. CLK3^< 
"L" (C^^iC^-ePMOS 2 0At<:t>tU^J 3 -i 
li "H" f-^^>. 3 1A<"H" IZU^OX'^ PMOS 

2 o 5lt:?t-z?tzUi>o 307. 3 o 8 6^3? y P -y 
^^L-c«$^PMOS 205. NMOS ^oet<yt 
ytUhctx. 5 0. 5ia)n^i;tf^itLti<tsi>. 

3 1 COT—' 5» $:7y t/:^:^Dt;:^3 o 7, 308(cQzy 

iit;B^3 O eCDPMOS 2051*, CLK3A< 
**H" t^C, "L" iZ^ "L" t^i^ "H" IZ 

:^y5^v— v?-riiaB»i<03 i<o«tt36< "l" a>m-^u<o 
T'. 5 ocomtitti^-r **H- tU^xH^). y^J'jzfv 

^t/^®»306. 307. 308. 1 80. 2O6C0 
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nwt. 3 1 a):^y^v— ixjwBgfcie^-r3 Mi< -h" <t 

J^jyPMOS 2 O 56<:i-p<t'i*:'5)C<t, CU<3A<"H" 

-L" f-Sfit-r^aattsir'PMos 2 0 56<:*- 

>LXi^X V zf-p D V 3 o 7. 3 o 8<omiRab< 

t ^mmi^x^iSt^mmitLfz c ^ f-$> 

[00341 CLK3^ -H" " L " (C. /CLK 

5^ -L' 4^C> -H" f-it<b$1±^^-< 5><^fZ-^t^T 

5oA< "H" <o^^^mtzm^)mmri>o clk3^ 

10 "H'' t^^ "L" izmiti^it^^^ ^><ftt. 3 16< 
"L" y 5 0A< "H" . 5 16<-L", 5 2 36< 

— 1 S^^SSt^tLf^, C L K3A< "H" ANii "L" 

fcsf^bLfcyfe=t-r ^ 1 soes^PniggRMos 

2 O 5A<3^>LTl^'^>a5•^*. PMOS 2 O 5. 206 
CD-y-'T X^-<>/^— ^ 308<DNMOS<t y+5i'^^< 
StfT'SCtT'. 5 16<-L" «tn*:ofcB#^.-e. CLK 
3^ -H" A^t, "L- fra:<b$lJ:rt7=— S«l*?eJS$itL 

20 u<ui^^ o^y. CLK3^ -L" 3^>^l^► -h" ^l. 

"L" IC. /CLK5^ "L" "H" fcSE^b^t-frr 

[003 5] m2-7t/^«3 4<Dttf«froixTi»^^ 
ie2^'y^lS3 41*, CLK3A<"L". /CLK 
"H" OmraiZ^ :?*) VZfZ?avZf3 O 7 , 30 8 
(DCtfiLrix^1i«r=J:y NMOS 1 0 9-CJ$[«^Ftt 
i>o O^y. CLK3^ -L" . /CLK5$ "H" t 

Lrmi ^-y^^3 1 ^zf*j^^—i>-r^mfSiizm2^ 

30 •y5^ISl3 4tttt«^tLi« 

[0036) «2'7'V^ia3 4(C(±. VA^CAM-fe^U 

e^-Sfc^XDNMOS 1 0 9<t. te<0^<$<D|5|KCO 1 
O OICffi^-r-SNMOSA^^t^jrcma^^X^, 3 4(i/ 
CLK5A^ "L" a>»!raf::PMOS 2 O IXZf')^^ 
— Vi^HSo CLK3^ "L" fC. /CLK5^ "H" 
icr '6C<tT'2 O 7(*;f:7rz>^<i^o »tn;4 O 1 (*@1 <D 
«ta400i^i:«$^^-r-5« V A<tC AM-b;KOietS 

^—^^zt*ZLt^^ tftf KT'^t^F— aA<fcn(*, 5 1 

40 ^'5>tM*^2^'v^li3 4rcmtt$n/cife(D!s3^C05 1 
"L" tU'oXiyi>(OX. CLK3ib< 
"L" (Z. /CLK53&< "H" lc;:fi>t, 53fc^LN(i 
5 3fc«^r«»<S^36< "H" t^i:^*. 53ia'5>LM*53 
»::18^-r^>tS'^A< "H" tzUi,t. i o 9 A^^5'5>C^I* i 
O 9«Zl8^r^NMOSA<:t>i:3:fy. 3 4 1* "L" IZ 
U^o O^y, V Ai C AM-t;KOEtt"r— 'S'lC^F— a 
6«3ittC*3 4l* -L" (C^i^o VA^CAM-t;U 

(DettT^— ^6^±r— aurL^tLiis 4 1* -h** <d^^ 
^^bLJ^^t^ 

50 [0 0 3 7] )il±fAmLtz^otz^ :^f&^(OCAM@K 
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«3 2$ -H" rcC«ir4T-^»K^W'/^3 0 ia>« 

LNMos 1 o 6A<:t>-r^)*-e<DesB^rai3^t;^ 

-;^0K3 O 6 ,3 O 7, 308 (&4lM±306. 3 

0 7) (DSSB*ra<D»i?ei ■7'y^lft3 1 
i?r«»Wi8C0«lr>i:^« o^y. ^ 2 ^19 3 4 ott 

[0 0 3 8] @lT'»@»^fBf^itLft£fi^3^A$^L 
rt^*6^ ^^7@K3 06. 307.3 O 8©7^—^<D«l 

yii^ai3 o 6 ^-r ^®Kr't*>ii:<«^(#2 

— -30!>^'y^@»3O6, 3 0 7. 3 08 

»c«iyjx^ietg-r^c«t. nmos 109^1 oq^ 

eSlbT^) 2 A*NO R@%3 09^1 09<t/CLK5 

^ V— h tcin iL N M o s (7>® a»j ^ » ^ ^> c t 

^^^'A^ITETJfc'S. 306^2A*NANDt"r^t. 

[00 3 93 ^fc, SKOSKT'tt^t/^BK^fiSJ^rc 
r4fc*>rzCLK3A^ -L" (Dt^Sg 1-7-^^163 1 ^ 
*:;Lm2-7'y^»3 4^JScmL, CLK3A< 

"H- Ot^t^^^v^Uk3 1 ^fir«Lm2^':;5^ia3 
4^:^U5^V — v-r^«^^LfcA<. CLK3 
4< -H" ©}«ra5CLK33&< -L- a>mRX^):K^< 

C L K 3 a>/<;uxa)-r3.— T-f ^ 5 O%Jan<D0<!:'^'5> 

dH:. @1(DaKTti7V'7'Se3 0 6. 3 0 
7. 3 O BICT^— 5'A<EtS?tL^»ira (CL K3A< 

— Z^^'V^SKi: L. CLK3A< -H" A>«t> •'L" ICSE 

2^'s/^^3 4<D»mfc^s^>:f^fBj. ^m^^i^-y^ 

i:m2^'y^«34 (Oft«(0«fB) ^ 3t*>* a ^iS^ 
i:<Da31$@l (D309a)<t:^lz«^-r^:i^r', @1 

[0 0 4 0] :jXlC@2<D@KlCOLNTlft^-r^o @20 

<o @2«:VA^CAM-lj;KDEtS7'— '$»6<:^r— SiL 

XPA^E©LTt^^>RAM<D^?-K»$S«U. tt^ 



(7) 4$Bg3Jl7- 2 8 2 5 8 7 
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(C. CLK3^ "L" , /CLKSif "H" ^tt"*^. 
V A i C A Mir ^KOemT^— ^ A<±r ~ St L T t ^til^ 3 
4tt -H" Ommmitit-f. VAtCAMiz)i.<DUm^ 

At< "L" tUi,^ CC0 3 4 0iS-^(*€-X> h U (fr) 

ik, ^— tka><S■^^fflL^-C. VAtCAM-biKDCteT' 
-^A<±T— lkLfcRAM<Dff$S«L. ©STKUX 
10 VAlZ^rtJC'T'SI^ST' KUXP A^St^asfo C(Ofc 

3 4(0fi'^^RAM^T<7-bX-r^m^«^-r'&^^ 
Il3&<&^>o CLK36< -L" . /CLK56< "H" (Dtt 
SST'tt. 5 5lCtt3 4<De-^|-«;SLr 3 4<DSee 
SetZitS A tmCiS^t<lhtl^tLi>^ CLK36< 
"H" , /C L K 5A< "L" (Dt^it. 3 1 O, 3 1 
1. 3 1 2 ^ 1 8 1 . 2 O 9li@1 <0glK^P^fC7t/ 
^@K<tLT«^. VA^CAM-t?;KDIB1fi7^— ^6^— 
lfcT^>^:34ri UCOX^ 5 6 4, "H" <tn*:y. C 

(D5 6(De-^^fflt>r («^»f»JfCS!lt^>UvX5'lC|S 
20 ffi-r^Jtf^LT) RAMO^— Kia^Sfjr'^^> (02 
l*R AMtOT^-trX^PnlM. CL K3i>< -H" , /CL 

a>mitt<is^ tz u^tzHuayxnmu i^-^^^t 

I004 1] t V hffi^(Dlg^fCOt>-CBt«-ri>c VA 
tCAM-b^KDEIS^— -S^A^-aLfc^^fCfi. 
^fcJ:^fCR AM3bxiE,P A^a.^aS-fr'&A^ VA^CA 

30 '5^l*»«=>-r. :^T(;)a:>hy (fj) -evAirCAM-fe 

iSST^'-bXLr^SST KUXVAfcSttJCr-SftsST K 
UXP A^a^«fiii^^<i:lttttf?:?«t>^d:t>o :LO>fzlb. VA 
ftCAMir^KOEtt^'— St"r'6x>hy (fr) 6< 
fciiDA^. fc«>LM*±T<Dx>hy (It) T-VAirCA 

40 [0043] PMOS 2 1 Ott. C L K33&< -L" CO 
JtSHfCS 9<D v?<Dtc*>a)m^<t LT«3i<o V 

AiCAM-tr^KOEtST^— ^6<~aLfclg^. 5 7{Dm 
ttl* "L" f::^i>a)-e; CLK3d< "H" . /CLK5 
t<'\^' tU^t. 5 8A< "H" rz^y , PMOS 2 
1 OA<:i-:7. NMOS 1 1 2A<3i->^?:^y. 59(i 
"L" tU^, 5 9(c:ttCAM<7>±r(Ox>hy (fr) 
(DNMOS 1 1 2(=4S^'r^NMOSMmSE$tt, ^t* 
(DlX>hy (fr) T'V A<t C AM-b;KOEt&"f— 56< 

50 x>hycD4>r'VAi-si-rix>hyA<fei«^. ^ 
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"H" (Ol&^tK VA,h C AM-tiKDCtiT'— -SiM-a 

±Ta)X>hiJ (fr) T'VAtC AM-ti;uOCtg-T— 51 
35<^— StCDiidrrtt. NMOS 11 2^<fea)X>hU 
(DNMOS 1 1 2rz^8^-r^>NMOS6^:i-:7i:>:f'5)<D 
-C% »ta4 0 2IC^y 5 9(4 -H" lc«/i:;h.. 6 0tt 

"L" tUi>^ COjeOCD "L" a)fl|^/)<VA t CAM 
ir;K0«Bti7=-5»6^-a-r^x>hU (ff) i}<Ui\zt 

t*«>o NORBtt©#^a 914. CLK3 

•e. ^-y^SKa 1 O. 3 11. 3 1 2«::x> h UCD— 
^TSiti<m 2 ^ 3 4 CDfikmKira 5 9 (Ottm^fBJ© 

[O O 4 5] @2fC(4. 5 9ICC AM<D±r<Dx> h U 
(fr) (DNMOS 1 1 2rctS^-r^NMOS$}$l9tL 

tr0K«$^vLfcA^ 5 9-lrCDilSKjraA<:fc^t^«^tx 

^4^*v^^^«^zpge^bLTtt;h^,^l^c^. 

[0 0 4 6] B4(4:^%n(0CAMSK(DC AMi;>U(D 
1^fi&ff)^^LTl>^. NMOS 1 O OA^i^ 1 O 3|3<tO^ 
PMOS 200, 2 O 1 t4R AMi?JU^ LT«<o 

[0047) 30l4r7— K»^. 32. 33»4T— ^IS 
3 1 (4mT^'y^«^*-ro 

[00 4 8] C AM-biKDT^X ^'&l^^4CAM(0 

^(7>ft^$»Wr*. 7^-^^S^iit>-«^l4, 04 CO 

SCD*?— Ktg^S^U. 7^— ^^3 2. 330)— 
"L" <t-r*C^-e. @4(DCAM-t;urCv'— ^^s?^ 

ctgT-^$a«5^£tj-r«^4,':7— K^3 -h- 
s^^ai-r ^> Cit i4a«{D R A M-b;i.^ ^<iT'&^o 

[00 4 9) CAMt LT©ttlfi«lt^»ZOL^TlJi^-r 

@4a)C AM-t?;u3 o 4rz^— -S^tSS 2 ^ -L" t 
LT^—Sr ^*^^A.t£efefr V A ^ Eti^-^ ^ttlSr 
^^r^o 7'-^»32^ -L" -tLr^— ^^S^^ 
t;CD"e, PMOS 201. 202. NMOS 10 
2. 1 O 5C?)y— hmCtt* "L" tU':>Xlyh. Z(Ot 

PMOS 200. 203. NMOS 100. 10 
4<Dy— h^tttt ~H" tnfi* PMOS 202. N 



(3) 4^&a^7 - 2 8 2 5 8 7 
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MOS 1 O 5(D<r— h«ar4 "L" , PMOS20 
3. NMOS 1 O 40)^— h«{a[l4 •'H" ^/;^:o-Ct^ 
i><OX. PMOS202. NMOS 104(43i->. N 
MOS 105. PMOS 2 0 3it^'Pa)ift^tU 

tt(4. S1CD30 1. 3 0 2IC«t:y. ^—^^3 2(4 
"L" iZ. 3 3(4 "H" r-dl^;h.'S« PMOS 20 
2. NMOS 1 0 4A<:i->LrL^^»(0'e. NMOS 
1 O eoy— hm€t=t "L" tU^J. NMOS 1 O 6 
10 (4-7-y^»3 1 <Dtt«rct4?5-^L>d:i>„ — itlS-^^b 
VA<7>1 tf-y h6<IEtfi7=— -$» ScLrL>n*:ltm4\ fg) 
1030 1. 3 0 2lCj:y. T'-^i|g3 2(4 "H" (C. 
3 3(4 "L" trM6$tl^>. PMOS 202. NMO 
S 1 O 43&^5^>LrL^^^D•C. NMOS 1 O 6 (D^— 
h^^t, "H" it>d:y, NMOS 1 06fCcky*^'y^ 
^3 1 (4 "L" IZtkm^tl^^ 01©CAM-b;U3O4 

[0050] gl4<DC AM-l:;UO«fc ^(r. CMOS/"?X 
20 h^>-:>X-S» (PMOS 202. NMOS 1 O 4 Id 
<fci;NMOS 105, PMOS 203)-eV'y^j^ 

3 1 ^fiftmT^NMos 1 oeo^-'\-^mw}-t^ts^ 
mz-oi^xtsim-r^. ;^mmitotz»>\z^ cAM-biU3 

0 4CD<f-h«f4/h^?<S«fr^eil6<fey. NMOSI o 
6(D<f— hi>@4>>h^CV NMOS 1 O 6 

35-fr'2)«35(4/h$ <. iSa^t(Dfc4^(c(4Vry^^3 1 <D 
«^M^/Jx$<-r^i^S6<fci. B4(DC AM-b^UT? 

(4, Ry«>ofccAM-biKDv-y^«3 1 ^ttrm-r-SN 

MOS (1 0 6fc«fcl^1 06(C<8^-r^NMOS) (D K 

5feM^/h2F<-e$^'6. ^fc. cMos/<x h^>i;x 

^ (PMOS 202. NMOS 104^J:U^NMO 
S 105. PMOS 2 O 3) Tr^-/^^3 1 
^>NMOS 1 O ecoy— h^e»l'r2>C<t-C. NMO 

s 1 o 6 h«<aa)««g$ msmEfcsf u < r- 

NMOS/^X h^>i;x^^fflt>«>i«^IC3^UTN 

MOS 1 O6(z35tt4«35^:^^<-C^'5>o ct^*^(D 

3a*ic^y^'v^»3 1 (DiiSt«(c^-r^>^ra^sii-e 
;€S?'<^cAMabi^]b<s^$n^. ^/t. nmos 
40 1 oecD^— h«aa>fi«^««E2tc3f L<r*^'& 

[0 05 1] a4a>CAMi?;L©^fa(4, cmos/<x 

h^^e^X-^PMOS 202. NMOS 1 O 4 ^ J: 
l^NMOS 105, PMOS 2 03r''7-y^|g3 1 
^fifem-T'&NMOS 1 O 6(D<r— h^etbU. NMO 

s 1 o 6 oxf — u'<iu^«isigEE 2 ici? u 

< Lfcc^. j?5mr^c AM-b;L(ow5^^3 1 ^i&m 
-r^NMos£7)Ku-< >iB^(oft^^^wr c i -e, 

50 ^v5^©3 1 <DSF^SS^««L/iCi:r'^>2). 
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[0052J 0 5<D@»I*@1 (/JCAMIhI^CDt'— 

1 6ttVA4<DS9£«^^tiS*L. ^m^3 ^ 

*fcj:y NMOS 1 1 6A^«rC3f><DttSlC&«>(DT% 
PMOS 2 13. NMOS 1 1 51* 
t LT«<o PMOS 211, 212. NMOS 11 
3, 1 1 4«*2A^NAND@Ki:Ur«<(DT% 115 
a>EIKI*C L K 3 ^ V A 4(DJ5£IS'^(D A N DBiHiS-^ 

^x— 51193 3rrai>3-r^ck (ai(D302ttc 

L K 3 <t V A 4(DA NDlfilgiS-^^3 3 (r:ltl^-r ^ A<C 

[0053] e-^70^ -H" .t LTC AM-b;U(OE!S 

^-'S' ^a<i^ttlLT. C AM-tiUiET";^ hf ^li^<0«) 

f^^c-^t^T8^4*T^>o 7o^ --H" izri>t. 

^Ell&3 1 5<Da3:^tt: "L" ^^EU. NMOS 1 1 6 

^fc. 2 a*nor@»3 i 6<o 

iii^t -L" tTtf NMOS 1 1 4tt:t3?. PM0S2 
1 2C*;i->(DttSI*C^^C0'C, PMOS 2 1 3<0<f— 
"H" IC3tj:^>o PMOS 2 1 3 05^— h«<4 
36< "H" tzUii<0-e^ PMOS 2 1 3t*:t7(D4t3§l=: 
^j:'5)o NMOS 116, PMOS 2 1 3t<:^Z?<Oi^ 

mzui^ox'. ir— f i93 3tts-r>e— 5r>x<o4*g 

t^fy. RAM-t^Ut LTlll^^-e^iCAM-bJUflOtt^ 

-b > X T > ::^T'^ai -r * - ^ A^te t „ 

[0 0 5 4] @5(D@%(0f$fftl*. 2A^NORglK3 

16. ^sas 1 5. h^— KiS'^7 ore 

J:y CAM-biKDCtST^— ->^»^aiUT. CAMtr^U 
[0 0 5 5] S6l*:^lig|^(0SK(DStlft^^LTt^^o 

aer*. @i. @2. @4. S5a)sa&(D#S(7)es^ 
^ (^3.— ^-f 5 0 96. a4»<oit-r^ii'^ra/2ttc<D 

;uWBl<DhtlS^7FUTl>i>o @6<D-h6<*^BB(D@K, 

1 ois^ ^ ^ V ^Bsstcfls y ii^r m 2 ^ ^» 3 4 ^ 
jji«L. 3 4<Dffi^^^v^@»IcBly^^^;ts^^coL^ 

e'^(oc-^r'^vLTL>^o t^^@»T'ttm2^ v^«i3 
4 ©ffi^ ^ «^-r ^ ^ ^®»(o D V ^(s#a)Stid< 
@ 2 (D@&^ ^A<. ss^r8!(Dtt;isn;0!>r'@2(D 
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C0 0 5 6] :*:^BH<D[2l^T'li. ^ ^©K^mfiJcT ^ 
/trfXO-O/v*—- $?(5l»3 O 7CDgS^Bg*3<tO:^v5^lsl 
tt<D«-^5 1 ^CL K3fZS«BUTm2 ^'y^«l3 4rc 
eil-r^>fc«)(D2 A^NOR{eIK3 O 9 (OgSB^fel/f 

<Ui>. Lt^L. ^^^mVitCLK3t< -H" (OMNI 
fcm2-7t/^Mi3 4^tt«U. 3 4(DiS-^^^'y^@K 

fciay3^^3^«fit*Li*nf f>-r. i^^^-^juK^PaitDi /2(Dfii 
10 far* 1.84ns tx^i\ :^^mom^X'\^. 
cLK3i< -H" (o^Po^rcsi ^•y^ia3 1 ^j&mu. 
3 1 <Dis•^^^'y^SKIcBlyii*>r#at^a)T'. -y-^^ 

;U^Po1(7>1/2(DB#Po^(i1 .27ns t^h^tV -tUt> 

[0 0 5 7] H7f**l6W(D<fe(D3?!6«^*LTUX'&o 
Hi COBKT'tt, mi ^-y^tlS 1 COiS-^^. -i^D-y^? 
-r>/^— >@tt3 0 6-C^'V^l2lK3 0 7. 3 0 8(cai 
yiit?«$^LfcA<. B7(D®Btt, >r>/>— 
20 (PMOS 205. NM0S107. ^^Qt<?av 
^ffi^^y— h«gfC*nx.fc h^>X:77 PMOS 2 6 
3 .NMOS 1 O 8 1 -7'y^|$3 1 (OiS^^^^J 
^0tt3O7.3O8fc«eyi^t;J:^«<o ^/c, @1 
a>CAM-t;;i.3 o 4f::.fci>m i ^t/^ISa i (Dttm^S 

S^itTiif~ih\Z^ >r >/\— 'J'BKPMO S 2 0 5. N 
MOS 10 7, 1 1 9<Dai^«-^^<r— h««fZ*D;^ 
tcNMOS 1 1 7. ^J:U^NMOS 1 1 8fCj:ymi 
^ V5^«3 1 (D«ia^|fe«^«>o NMOS 1 1 80)^ 

— hm«l*. ::^y^r— va>/r4r)fccL K3^>r— h« 
30 ttfcJn^-S. NMOS 1 1 9a>«#rco^^x!ft*-r 

7 1 fZtt-^«E ( 7 1 G N Dra<D«ff) ^H3*D 
■f *U>h5^— LT«l< NMOS 121 
izX^J. NMOS 1 1 9»C3£;K^«3£^7 1 COmCiT? 

MOS 205. NMOS 107. 1 19(D&|11L$ 
L^il (-O/N^-^flEl^CTJtt^A^ -H" -L" fC^^t 

T'Smi ^-y^^3 1 <D«GE) 7 1 <D«{aT'«fflJr 

'SCitA^r'^^j, 'T^/N*— 'S'SaPMOS 2 0 5. N 
MOS 10 7. 1 1 9a)tiSU^L^fl^, ^^^JU>'>r 

>/N— 'S'SffiPMOS 2 05, NMOS 107. 

1 1 9(oai;dA< -L" A^-b "H- tzmitL.^tb^m^^ 

-L- t^^ "H" tz^ifri>m 1 ^-y^lSa 1 <Dlti^Lii< 
^<uiiOX'. cAM-biU3 0 4rc.ty tt«L>:f»t*t(s 

^ t 1 ^ -y 3 1 <om^<7>s $ < ^.i y 
<ti<s^$n<bo ^(D<fe<oaf^i*@i a>@»^Hcni(D 

to O 5 81 @7<D@»<D!#»ii. mi ^-y^tllS 1 (0 
50 t&m^l::. NMOS 1 1 7^«^L^NMOS 1 1 8. 
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^ ^ICt—^ $ 15 y iiC;-r ^ @K P M O S 2 
05, NMOS 107. 1 1 9fCiiJ^1 "T-y^lia 

[ O O 5 9 ] @ 8 (^4:ie«C0 1: h iS^fE£@%0)llfi& 

S9ttB8(DBa(7)S^lf^3l^l^^:iI^LrL^^o @2 

(DS^-ctt. m2^'v5^«3 Aoe-^-^. -C7Dt/^-o 
/cLK5lcp|)aLT^r^:^s->;^S6^*■r<bNOR 

@K (PMOS 210, NMOS 112)"et*yh 
<t<Ofc*>fC N O RS»(D#^a K U>r 5 9 ^PgB^fc 
h4bLtc®»«^3FUTL>^». @8O0Kt*. m2^-j 

Tisia 4a>iS^^^-y^@%3 1 1 . 3i2rcisiyjXA/ 
tf(S^5 7t. <fe<ox>hy (It) <Di8^5 7lc«^-r 

-J 8 5f- -L" a)C«<ai*3Fn, tZ^J 

[0 0 6 0] @9(Z.'&oTB8IOBK<0»l^^tSi«'r 
-S. «8^9fCtt:. /CLK5tB« («l^9i:/CLK 

5(DA*>TA<y<D5»-r s>^*<Hi:) <D/<;ux*§<D/h$ 

L^rtfiPO^D'V^^e-^^flD^^^. 3 7 4tt8 1 , 8 2 
^H^ette 0 . 8 3 i:H«-eBr^fl[)^fBI«*tfc«4t^iiS 

9. /CLK5A^"H", CLK3A<~L"(Dt^. 5 
8, 84. 83, 82(0m^tt"L". 80. & ^ 
mt "H" ^nfoTt^*. PMOS 2 5 46<:ri/<D<* 

as'ifCO-e. 8 5tt •H" ^tJo-Ct>^)„ CAM-trJKD«B 

(It) <DB»©5 7lc«^-ri»iS^4< -L" ^:^^oTt^ 

l^^^LTl^^)X> hyocAM-tJKOEffi^— 

T-So c AM-biua>EtfiT— ^ <b V AA<— Ifc 

-r^>x> hy tt— oL3&^3^^l^^iT^^(OT'. te(Dx>hy 

[006 1] CLK3A< "L" "H" (Z. WfflCD^ 

P-y^lS^9. /CLK53&< -H" A^^, -L'' rc^^br 
5 8<0%&(i:. "L" "H" fZ|?<br*o 5 
86< "L" "H" IC^<b-r^<t. NMOS 15 1 

3&<^>U, 80A< "L" ^^^'io Sfit4 SOttNMOS 
151 (^><tUNMOS 1 5 1 rc3fe5SlCfS«$n^> 
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NMOS) i)^^ya)m^i:ie 0<D^{t^ -H" 
0>x>hya)BK0)NMOS i 5 i (c^^-t^nmo 

S*<^«$ttNORB»^«l«cLTL^^»o 08T'l*te(?5 
X> hy(D@»a)NMOS 1 5 1 fCffi^-r^>NMOS 

tt^^BSLT@?ji$*LrL>^o ^fc. 8or-(i^x>hy 

S!ta>W»<D— 6^(0 NMOS 1 5 1 rctBS-r^)NMOS 

10 [0062] 80A<"L" <t?:f'5)C0T% PMOS 25 
3A<34->L. 836<-H" Idt^b-T-So 83A<"H" t 
U^OV. NMOS lSet<7t>\^. 85A^"L"<t 

ife<Dx>hy(D0K<7)NMOSl 5 6rc4S^r'2>NMOS6< 
|?«5F;h,NORl5lB^»ll^tLTL>^,p ia8-eii<th<DX> 
h y fl)3?D vC^CDNMOS 1 5 6Cc4§St"^>NMOS 
^*^&BSLr@^$tLTt^^>» ^fc. 8 5icr*tsx>hy 
<D:7"P'yC?»fr9f Lt>»<DNMOS 1 setz^^ri> 

20 [0063] ^D-v^^-O/^— ^B»3 7 6. 3 7 8. 
>r ^0»3 7 7 t*. 8 5C0(S-^^C L K 3. /C 

L K5lcBJWLTtayiiC,-^->'^BK<t LT«i<o 
y^>r'>/'?— ^B»3 76a:CLK3A< "H" , /CL 
K5A< -L" ©i:^, 8 5(De^fCC&^Lr«^^ai* 

^BK3 7 8ttCLK3A< "H" . /CL K5/)? 'L" 

30 -H" . CLK36< -L" CD^^. 6 1 LTfi-^ 
?fSlS*r'6<fe^rc«<o CLK33&< -H" "L" , 

/CLK5A« "L" A^t> "H" IC»b-r«>t* CO 3 7 
6. 3 7 8. 3 7 7-e««5?n«>^'y^B»f::J:y 8 5 

[0 06 4]— 5 86< "L" 36^^ "H" izt^it^i> 
ZtV. 5 86< -L" "H" tZfZitl.tz^nt^£^^ 

^B»3 7 0. 3 7 1. 3 7 2. 3 7 3 COSSB# 

PBis«-ri>i. 8 4A< -L" a^-Ej "h- tzmt-ri>. 8 

4A< "H" ^JS-SlDr', rWOSi 5 3A<3r>i:^rf:y. 58 
40 6^ "L" lzmi>^ CCe. @8<DNMOS 1 5 3 ^ >r 
>/\ — 5i@K3 7 0. 3 7 1. 3 7 2. 3 7 3 (DigS^ 

^8 4-ee3a"r^»B«fi^ic^. m^oih^is^omit^ 

It, "H- rc^<br'5^$0l::l*. ^^©CDC? □ ^ffi^9 A< 
"H" <b^rf:6^^l*J«J^a v^ffi-^9(0/<;ux<g^Stf 

■f-SCtl?, PMOS 250. 25 1. NMOS 1 

5 3«-ttSa«SA<35n>:i:t^J:^S»tT'#^o 
[0065] 58 6<"L" tU^t. 586<"H"A^^, 
50 -L* iw^<bUfc^sq3&^t>-r $»Btt3 7 O. 37 
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1, 3 7 2. 3 7 SOmm^fSimjA-t^t. 8 4A< 
**H" Am^ "L" fcSt-fbL, NMOS 1 SQt^TtZft 

t&370. 3 7 1, 372. 3 7 3 ^(^ UA^^-T '^S 

ragttfcBo. 8 3<b^t8<o«-^^^^-r'6. t<r>fzib 
iz, 8o. 8 3a)m{2tt. 5 8(D«<a<ti^tt(csibr 

C006 6)«^|f. 806< -H" A^^, "L" tC^lbL 

/c^siiA^ 't>ss@K 3 7 4 (Dgs^raisar ^t. e^ 

t< "H- "L" ICX^tL. 8 0A< •* H " «t':i^>o ^ 

fc. 8 3A< -L" AMt> -H" fC»tLfc«^|Pj3&^C,ggB 

»3 7 4<Dgs^raear^>i:. 8 23?)< -l" 

"H" fC^^bL. 8 3 6< "L" fCg|^)o 5 8A<"L"IC 
MiSISlJ^. 8 1 A< "H- AMb -L- lc3C^b-r*B#Sl|^ 

"L" rclt^b-r^t ^fCt±. PMOS 2 5 2A^:^>. 

i:. 8 26< -L* -H" rc^b-r^^iw^iatr^c 

»CS»f Lrfc< C<tT% 8 2A< -L" ^)^^ "L" tc^-lb 
"^^i:$^l::i±. PMOS 2 5 3A<5i-:7, nmos i 5 

[0 0 6 7] JLT'lttWLfccfe^fC. 83(D«(ll(*gS@ 
»3 7 4a>eSWBllCj:y CLK3. /CLKSittlm 
H«|lr8 3A« "L" IZR^O-e, 83(0iS-l^^CL K 
3. /CLK5ICH8BLT6 lf-ea-r^»/t*>fCKnF» 
^ <*; ^ »c ^ ^BB390$ Stt '&X^A<>:i: ? ;h,T t^ 
@8(03 9 0i48 3a)«^A< "L" tZg|ofcft=t. 
:*ICCLK3*< "H" A^C, "L" , /CLK56< L " 

Lr«<, 8 3^»< -L" . 8 5A<**H"<DttS 
8 3A<-H". 8 5A< -L" (OttSg^J^f^xt. -r 
>/<~'5?@K3 7 5C0aiM< -H" iz^iy. NMOS 
1 5 Bt<yt>tUi>. C<D<b^CLK3A^ "H** U<D 
X'. PMOS 2 5 4tt:3^:7(DttBTr. 85a)"L*"(D 
«(«iA<«fctt^o Stri4 5 1 ttNMOS 158 

i^NMos 1 5 erc^^ic^ige^n^NMos) a^;^- 

:?(D«^JC8 5(Dm(5^ "H" {Z^-OfzibOm^X. t 

•L" . /CLK5A< "L" 'H" rcSibU. 3 7 

6. 3 7 8. 3 7 7-e«^^tLi)^'y^@»(C8 5(D« 
^6^Ct&$H>S<tS^«::. PMOS 2SAt<^>, N 
MOS 1 SQt^Jt-PtU^J. 8 5©«<3C3&< "H" ICfll 

C006 8) CAMi?;t(OCtlT^— V A6<— fi-Ti 

x>h«j iff) ii<UL^^^ (axt-vho*^) tt. @ 

8<0 5 7*>.fci;afe«irisa$nfcte«)x>h«j (fr) <D 
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^na>5 7tZ^mti>m^i}<±X -H" i:/,foTL^^><0 
"e, 5 8. 8 0. 8 3, 8 5<D«tttt^*L^*tL -L" . 
"H" . -L* . "H" t^^mt^-fe 1 -H" A< 

K3 9 00^--^ 8 5f4-9--f ^7;U^fC "H" rc-b -y h 

OtDT^— 'S't*. rt»(D^D'V<7fi-^9^cti;CLK36< 
-L" A>t» "H" ir, /CLK5A^ "H" A>t, "L" fc 
SC^bLfcB$^J6Nt>8 5 6< "H" "L" rcSC^b-T'S^ 

8 3<D«-^^^-^^@W3 9 0lcBiyi^t;C,!:Afpr«gi: 

^<i:y. ^*a)4§^3:rf:-b;u:7U-t?t/ h@%^±i:tl(cJ:y7'— 
^ ^ ^ Tfzaa y i^tr:^ji-ei4@^ism6<:>:^ < y -t 

[0 0 6 9] (a9(D5^^(D2iffJI*. fflffiSSA<<Sl^. 

(MOS h^>i>X^<D) Ku-r>«3£6<:*:^iN3?(DP 
B'CGLKS. /CLK5(D (CLK3<D "L" t^i^ 
20 "H" . /CLK5<D "H" "L" ^CO) »bj&^t» 

8 5(Dm(aA<^^b-r ^^T'tDgSB^rai^ CLK3. X 
CLK5(D/<^UX$g (CLK3A< "H" . /CLK5j5< 

-L" «c«LT/h^Ft>ii^<DaftJ^^^L-Cl> 
^. S9a)«Et!ll(;4, JSaSi£ibnSt\ KU-OC^ibOlv 
^t^5?<DM®T?C L K3. /C L K 5(0|t^bA^bm(a8 
5A<a!<br^^T*(Og5iB^JB!j3&^ CLK3. /CLK5 

$^Lrt^*o a9a>«is<oa6JK<D«^, clk3A< 

"H" Am^, "L" . /CLK5A^ "L" "H" f"^ 

30 <b-ri>^$iJf::, ^t£. 8 3<DmttA^-H'* tU-oXl^^ 
a>X^ PMOS 2 5 4, NMOS 1 5 63&<|^^fC:;i-> 

•L" tU^tz^it^ NMOS ^ 5 Gii<:tZ?tZUita) 

X. mawssrizStL^^j: < y , pmos2 s 4 re j: y 8 56^ 
[0 0 7 0] ^tz^ meomnxit. ^mtotz^hizMi 

T(DJi^t<tji^nXl^i>^ [^m<?0*y^iS^QlZ{tPhn 
OS 2 5 0(DA^$SLA^mSEL^<flV ^fz. NMO 

40 s 1 5 3 ^ffiib-r^-r >/^— -s^ass 7 o. 371. 3 

7 2. 3 7 3<0^^ >/<—^<OX:^^Si i^U^-^^— 

91^1^1 : 3&^>LM*1 : 5 Icfittr^* C ^ -C. N 

MOS 1 5 3 (DV— h^Srr:>*LT>r >/<— 5^@K3 
7o<DA:tiSS(4+5^^/h$<T^'&. o^ysstoiam 

<OB#S»^/h? <-r^fc<6lrNMOS 1 5 30)^*— h 

«s^:*:$^<S»tLT*,. 5 8C0SS<0«SiDli/h$<T'# 

-2)0 NMOS 1 52(4. -y^iS-^QA^ "H- 

50 NMOS 1 5 2(D^-Hgtt/h^<atf$tt^», 



21 

NMOS 1 5 2(0^— hmfitii, «3S355 00tNM 
OS 1 5 7T*l«fiJt$^Hi>*U>hH^— BK'e^lg'r 

-H" Jb^b "L" IC»tLT3&Nt,5 86< "L" 

-H" icSE<fr^>^-ea>gs^P5i)<iais$n^, ^fcN 

MOS 1 50. 1 5 4<7><;r— h<«Stt/|v$ <S»f$n 
*o Cmc,*: yPMOS2534tNMOS 1 5 4 
mt^tl^^ >/^— ^ 0»<D A^StfiO^fiS^-l* P M O S 
2 5 3<D^-hSfii:^y. 8 0A< -H- A^t, -L" 
fClf^bLT*^^). 8 36< -L" -H" rcSC^b-Ti^ 

"eOgSWaWfilgl^tl^o PMOS252-e80^ 
"H" rc^mU. NORSK^A:^5 8rcl^NMOS 
1 5 ia)^-hSfiffltL6^m«UnfLxCt6^t>, 80 

— $@K3 7 0, 3 7 1, 3 7 2. 3 7 3 t^»C«|R!t 
'T'SCii'e. PMOS 252. NMOS 155(D<f 

<S»fT?#^CDT. PMOS 252, NMOS155 
(O^- hSSl::<fc^8 3(0M^§S<0ia^nA<^^^t^c^ 
1^. BE(c|tt«Lfc5 8<D«^^^«Kr'a^'&. 

[007 1] H8(DEIK(D)gS®ttt LT«if^-r^-<> 
/'C— ^@gS3 7 0, 3 7 1. 3 7 2. 3 7 3, ^XXSM 
S@K3 7 4<DS&*^Z-^t^Titt^-r^o 5 8(0«fit^ 

"L" \ZLWk-^tzibiOm=f-NMOS 1 5 3$-f>/<— ^ 
B8&370. 3 7 1. 3 7 2. 3 7 3 X'm9^-t i> ^ t 
-e. NMOS 1 5 3a><f— h^Sli, 5 7*<-L"T' 
5 86< -L- 6^t> -H" lc|CitCfc«^LA^3te»C«^?*X 
NMOS 1 5 3fc.fcU^<fefl>X>h'J (It) (ON 
MOS 1 5 3f-|8m-r^NMOSfl)»ttX>h'J 

(ft) »rr5fLt^6<. ^«)4>"C. CAM-b^UOCtfiT— 

5»^vAA<-a-r«», r3te*5*»5 7fc«^-r<b8SiT(D« 

"L" i:<fortxi»x>h'J (It) <D»l*ix>h 
'J (ft) i>^i5^LMi«T'fei>„ O^y. <f— h§S6<3fE 
ficm^H'&KMOSl 5 3rc«^r'&NMOSC0Sftl^^^ 1 

NMOS 1 S3^JiXSf^(0:L> 
(ft) coNMOs 1 saicffi^'T'&NMOsaxf 

?ttt«<D«Att1/^x>hU (ft) a(:i«3t;^:h.«>o 
m¥tiZ^ PMOS 252. NMOS 1 5 5(0^— h 
SS*,8 0. 8 3CDe^A<^<bUfcSKT'(D^?£tt«$ 
n-SCOT-. h§Sa)XtSl«<D«^A< 1 /@ffiaic<6 

[GO 7 2) @8a>BttC0J:^lZt V hfi-^B 1 <Die± 

B»$-l?iu:7y-l?'v hBK (-O/'?— 5»B»3 7 o. 3 

7 1. 3 72. 373i:NMOS 1 5 3 <0t»fi£i3<*:l^ 
SSBK374^NMOS 155. PMOS 252 
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(ft) (i. ix>h'j (ft) Lt^ui^zt^mmi^x. 
t v he^»4tB»<D>fism:fcl^^s3^LTl^^„ — 

@1 i3<ti;®2fC^Lfc-7'y^^^»«L^x> hg 

(ft) <D-a. =F-SJt«^5 7$*^-r^>S»TMi. ± 
T^DCAMir/KDCtSf— VACD±t' y h6<T — St 
fC3:f^>li^A«&^»<DT'. CAM@K<D±TCOm 1 ^-y^ 

ta (3 1 ^te<r)x> h'J. zy'D-y^^tDS 1 tc4§^-r^^ 
-yTMl) *><*:tjc±x>h'j (ft) a>m2-^-j^m (34 

10 t<fe<Dx>h»ja)3 4ic^i^-r^^'y^is) 

^>«^A<ib^o Z.Ofzlh. ^'y^^<0>^'J^r — C>BK 
(@1(7)PMOS 204. 207) -b;u:7U42^ 
hB» (3 1 fc.*:U^3 4tB«(Dei£(S^-C^n^';KP 
MOS 2 0 4. 2 O 7(0^— hmffi^eStJ-r^lHlK^ 

c^^,5*-c^^r^») tLTt, (±r 
(DVt;^iaa&<ftSt«$n^«^) o>mn^:h^^mti>ZL 
i:l*■e#^CL^. ^i9Lfc«€r. CAM-trJKDIEIfiT'—^ 
(DS-e-y hit VA€-t*t/ ha>^-SlCD»A<;*^^<?:ftNt 
mi ■^'v^MKDT^'y^Y— v?BK (iai(DPM 
20 OS 204) hBS& (3 1 i:ra«CD«ffi 
e-^rPMOS 2 0 4(D^*— hW&^WS^t^^^^ 
lfirc<^^:■r^) «t:-r'&^. CAM^«:(D4'T'»im^F;h, 

<bmi ^-v^iaeDSJitt. m 1 -y-y^iaoigs&j: y^jN$ < 

@8<0@Km±. CAM-b;U<OEig-r— VA6< 

— a-r^x>hy (ft) i*ix>hy (ft) L6^>^d:<^s 
{sm:^^bT'^^fijiSi2)<fe^. 

[0 0 7 3] JilJt!tt^LfcJ:^fC. 0 8(7)IsJ»(D*$m 
30 <±. ;SaHb(Dfc*>f^tt; h€^^«±riNORSfeS^ 
|Sg®^bLfcCi:. «jflfi«:^<b(DycAlc. CAM-b;u<D 

cifi^— VAA«— st-r^>x> hy 1 x> h y la> 

>:»:t>Ci^fiJfflUTNOR@^^3i:UC-< S'lsJK^ 
-tJUI^y-t-y hBttirLfcCi:. d 

^RSirc<^y^«lttS<7)«fitrc6i'6'trii'7y-t7^^ h@K(D 

£15^^. v^X^A<D^D v^tS^CL K 3. /CLK5 

fcigs8LTn©icasyai-rfc*)t^, -t;u:7y-b'y kbk 

40 LK5r::*ky y-b-y h$tLi>^'y^BK$»itfcc: 
I2t3i£a)i§«':i-b;u3? y ^ V hBKcoai^ifc^ y ^ ^b 
5i^aiyiiC:&aEicjtLT, a)-tr;u^ y-t 

hH»<Diil^e^^^v^BttlclSiyi^t,-^^(cL. 

Co O 7 4) @1 O(D0Kli, @ 8(0^ -V TBS 3 9 O 
<0ife<D3IJ£«^:^LTl>^»o mB<Dm^<D^mXjSL-<fz 
@8(D7V'7'BS&3 9 O-eii. CLK3. /C 
LKSO) (CLK3<Z> "L" "H" . /'CLK5(D 

"H" "L" --(D) ^<b*^^>8 5 0«(tt36<^<b-r^ 

50 ^Tr(DgS^raA^ CLK3. /C L K 5 (O/^VUX^ig 
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(CLK3i« "H" , /CLK5A< -L" ©mi) 
-L" . /CLK5A< --L" Am^ -H" icS^^fT 

OS 254, NMOS 1 5 e^bt^B^rc^rv^^i-jlta 

vn r^PMos 2 5 4izPM0S2 6o$ffi5inzi$a 

U. PMOS 2 6 00)^— h««^8 5<D<S#^BfS 
(DK|rag'E,-&fc«-^6 2T'ffiSfir*o 6 2C0m(ari8 5 
(0«<a:A^ib-r'>/^^5»®K3 7 5, 6 0 0, 60 1. 6 

7 4©gSftrat-<>/^— 'S'SKS 7 5. 6 00, 6 0 

"H- izmiti^fzv^mt^^. -s^ihik 4 ©ofis 

^raHia-^^^. @8(D8 26< ••H" tzU^jNMOS 

1 5 5 T' 8 3 ^»«-r ^«l^»/£ftgtbT 8 3 (OmiStaft^ 

^bLfrfiJSIA^t). NMOS 1 5 6 T' 8 5 ^tt^-f 
Saf£tt««-r^><t 8 5 6< -L" fC/rf^^o NMOS 1 
5 6'e8 5$jft%-r'&^SS&^NMOS 1 55T?83 

" L 'fclEib U KUWtt^ ^> -O/'C— 5» @K 4 

[0 0 7 6] Si ocDSK-ei;^. est^'H^t^^ 

^ratte 2(D«(a6^ "L* tU-^Xl'^iiOX*. PMOS 
2 6 0tt;#-::7<3r>tt®i<forL^^. 8 50) 

:^U^r— (U-b-y h) <Dfc*)fcCLK3^ "H" A^ 
^> "L* ^ LT=t PMOS 254, NMOS 156 

"H- A^b -L" ir^CofcarcS 5©«M< "H" 
U^^ — V h) $tL^« PMOS 254. N 
MOS 1 5 6|-J^am3^A*3^^^^^L^J:^fZ^PMOS 
2 6 O^PMOS 2 5 4fZit5iUZ|gaL. PMOS 

2 6 O IZ 8 5 ^ I^ffiCOSSi&^^iDit ^ C t KinttS 8 

6^ CLK36< -H" t^^ -L" ^:^^^^$I|.*:y^!3^c 

-L" CLK3A^ "H" 3&>f, "L" 

i:^tofcS^Sgl::8 5a>mte6< "H" Iz-^^J^^—i^ i*) 

C007 7} £l-tSi*Lfc«i: ^r::. BlOiD^^^SK 
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^-y^BKCD^^— 8 5$ U-tr-y h-r^)PM 
OS 2 54fZPMOS 2 6 0^®9HctS«L, PM 
OS 2 6 0(0^— hmft^^-yTSKO)^— 8 Scots 
^^^S<Dftrafit>1±/;Hia©«^^6 2 T'leSftT C t 

[0O7 8] @1 1 (Ogl%(^. @8(D^ ^^'?'[S)%3 9 O 
©^<7)3^^Efll|$*UTt^^»o B8, S1 Ofcr4-tz;H7U 
-b-y h0»<Da5*8 3$ffiffit"^^t'^CD7'— ^ (BI 
10 8. @10<D85) ^<POv<7iS^C\. KS^^IM^^ 
'ZfV=S-<T>^—^ (08, @1 0(08 5) <7>SS<S^ (IS 
1 0(06 2) r-U-b-y hr^ct-e. ^r/^O-r— 
<7;uftlcU'b'y hL. ^-y^HK (080)3 9 ofc 

b -H" /CLK56< "H" -L" IC^^bLfc 

B#lfl3&^t>8 5A< "H" A>t> -L" \Z.tL\yLt ^^X(I>m^ 

-b'y hS^tti^e sotS-^^^-y^®^ (0 8<D3 9 o 

20 »«fl^*Lt::o — 01 1 <DH»i*. C L K 3 6< 
"L" t^h "H" IC. /CL K56^ "H" fiv^ "L" 
IP^bLtcB#Slj6^^8 5A< -H" i)^«E> " L " Iclt^br^^ 

it$i$ossB%6 0 5-e. msms, sjs. »it/<^ 

*y^f- J: y Slg<7 □ -y ^ i:(0(a«llA<lt<b-r ^Pi«J<7:><7 
avC^ffi-^QO, 9l^»±U, rtW^n-y^z^S-^Q 

0. 9 1 y*— (D-b;u:7 'J-b-y h@Kai^8 3(DfS 
■^^^'y^BBe 0 3, 6 o 4 icH» y a^t^BKOW 

30 [0 0 7 9] 01 2(0ftfi$B(C|jl|or@ 1 1(0B%(DSt] 

^ix>hy (It) CLK3^ -L" 

"H" , /CLK5^ -H" />Mt, -L" <t"r'5)<t. 08 

<Dm(a8 3A< -L" A^iE> -H" ^^ty. m<a8 3 A< 

"L" A^t, -H" rz!t<bLfc^«!IA^t>««@H3 7 40) 
SSB#PaggeaLr«fit8 3*< -H- t^^ -L" tJ^j: 
i>o m(28 3A< -L" 3b^^ "H" \zm,\t,-t^t. NMO 
S 15 6A<^>L. 8 56<"L" ^ns:i>„ 8 56< 

"H" Ax-b "L" <t3:£ofc^»J6^ib«aBtt3 7 5. 6 
40 OO. 60 1, 6O2(0Sfi^raiisa'r^^%{a6 2d< 

-H" AMb "L" <tn^y. PMOS 2 60A<;f>L. 
8 5J&< -H" icM^o 

[0 0 8 0] 08. 01 OCDBKI4 8 5<0%<^$^t/'?' 
BST'CI^L/cA<. 01 KDBKT'li. NMOS 1 5 
6. PMOS 260. igSB%3 7 5, 6 CO. 6 0 

1. 6 O 2T'ttR£$n^>NOR@Ktta«C0-biU3?yt 
-y hBK^ Lrffi$m&8 5I4SSB&3 7 5. 6 0 
O. 60 1. 6 O 2CDgS^raKl±:tt»^$^X?:ft^. 
OA^t^yr^. 8 5A< '•L"<^:n^oTt^^>^raf-. rtffl-i? 

50 D-y-^/^S-^S O^. "H'A^^ "L" 9 1^ "L'A^ 
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t» "H^rz^b^-li-T. iS^85?f603, 604-e«l 
1&^tLi>^V^^mzUt&^i>. PMOS 26 1. N 
MOS 1 8 2|3ct:l^NMOS 1 8 3 T?^^ $ tt^ 
□ t/^ h-O/^— ^Btt, -f -^0K6 O 3. 6 0 

4, h^>X:7rMOS 1 84, 2 6 2(^. 

[0 08 1] 8 5 6< -L" t^JorO^JWfBJlC. 

"L" <!:3tE*^r% m#8 5^Bl^Ja^/£9 3(Dm^a^^^ 
(@1 2(D|g|i|(0iKi^) . Ji(OSl« iH^XS 
01 2) T'Ci. 8 50 -L" (0C^^Bay^t;«^(O»J 

CAM-biKDCti-T— V A6^— tfc-r 
«>X>h»J (|7) t<Ul^^^ (SXt-yhO*^) IC 
4,. 8 5A<-L" t^joTt^S^^irBC^Ifl (i5(ct 
h L8 5A< "H" *"L" "H" r::|t^bLfr 

tTi>t^(085t^ -L" (rJ^oTt^-S^SO) ir. 9 0 
^ "H" "L" rc. 9 1 ^ "L" "H" rric<b 

85<D -H" (DiS^^ 9 3rzBzyii*> 
>5>o C(0e^93$. ^P-y^ h-r >/N*— ^l5l%3 7 
6. 3 7 8, >r ^BK3 7 7-Cli^$tL'&^^^ 

@KICttiyii«?o ^a-y^ h^>/^-^@tt3 7 6, 3 
7 8, 'S'Bas 7 7T'««$tl.>&^'yT0»tt 

/CLK5. CLK3T*$(W^tt^»„ ^D-y^ h-<>/< 
— 5»@K3 7 6. 3 7 8. -f >/^— ^iSaS 7 7T'Wfi£ 
SFiX^^'y^Bai*. /CLK5. C L K 3 A<^n^tt 

LK5. CL K3A<-t*t-m "H" . "L" 
^<^(D^mttSii>Xo§it<. 376. 378. 3 77tt 

[0082] 90, 9ltt/CLK5. CLK3^SiE> 

■^xm±-ri><DX'. 9 0. QM)<^tt'en -l" . 

-H" (Omra^. /CLK5. CL K36<-t*l-f^*t 
"L", "H'CDSBratt^PLt^. ^fc, 90. 9 1 <0/C 
LK5. CL K36^it>a)gS^rari. /CLK5. CL 

K36^^85. 9 3 ^T'(oss^ra^@i:%iS%£. S 

»f-r*. Z^Ofzib. /CLK5. CLK3A^it>85. 9 
3^T'(DgS^PBl6<:^^<'U>5Sb«^r'tt. 906<-H- 
A^^, -L" 9 1 A< "L** 6^«t> "H" fc|E<b-r'5)^SiJ 
t^#<3!sy. 8 5A« -L- iC^ioTL^^^fafC, 90 
4< -H" "L" IC, 9 1 6< "L'A^'b -H** ^fT-S 

C<t6<-C^^o 90. 9 1 A^^tt-f^tt " L " . "H" (0 
SSnSJit. /CLK5. CLK36<^tv^>I -L' . 

"H" (7>SHr8)(^i^Ut>(D'e. /CLK5, CLK36<-?- 
tifr'ti "H" A^^> "L" . "L" t^^ "H" rr^^bUT 

8 5A< -H- 6^^, -L" rc^<bf -S^r-fO^i^^ 

mi)<SL:^tUi,^jf^Vi,. 8 5A< -H- -L' izf^ 
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<bL, 9 33ft< -L" t^^ "H" rcSf-lbUfcSfel:!, /CL 
K5. C L K 36<^tt^'tL "L^A^^-H". -H••6^ 
^ -L" I-|C<bri>J:^fcettriCtT'. /CLK 
5. CLK3A^C>B5. 9 3 ^T?a)aS^WfC«c^,rS 
S(ce'^9 3^^'y^0K3 7 6. 3 7 8. 3 7 7{C«i 
^)^VZtt^X^i> m^ 2CD«^(Di]^ff^) . 
[0 0 8 3] C<DJ:^(C. ®1 1 (0^ V 5^B^(Df#® 
tt, /CLK5, CLK3IC^»|LTWlf^-r<b^'y^B 
K376. 3 7 8. 3 7 7i:, -feiU:? U -y hBffiO)* 
10 :ti8 5i^i:gSWBlom35«ff. SS, + 

«cStt$»OrtfiP<7D'y^iS-^9 0. 9 1 JCl^SB L T K 

fle-r^^-y^BBe O 3, 6 0 4^tt^-fr'5)Ci:T'. i? 

5SfCvX^ix(D^n'y^^S-^/CLK5. C L K 3 fC 
[0084] 

20 Z^iUT VvT^-f L BBBOSaHbA^Bltit^nfio 

[0 0 8 6] ^^(C. 3^^5gC0C AM-t;KZj:tlf*. "7 

v^m<D^&^i&m-r^zi t x-^ -y ^igcoiftm^sa^b 

[DO 8 7] ^fgWOt-y HS^<D«^B»«z<fc4xK. 

30 c^nf<. ««-r^ct3&<T-$^^o 

[0 0 8 8) :^mm<o^*j^mwz^tits:. «»n;<s^ 

[@ffi(Ofn^n;Si«] 

[B2] ;*:ie«a}iifi&«)$^-riis^'&ycoBK@. 

[@3] @ 1 (D@%(D«)f^St)^@o 

[0 7 3 ^^^cOftbO^gfigW^^-r^-y^^^tO^'^^B 

[@9} meo^^omitmm. 

{m^ o] ^fg^CDftetOS^SEffl^n^-rt V h<S-^«^B 
»a)7-y^@»®o 

KiD^'y^BBSo 
[01 2] 0 1 1 OB%(DSt}f^iBiff^0. 
50 [?f^CDSa^) 
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UXffi-^. 3 2, 3 3'-n'—'9m. 3 4—m~Pge^-y 
5 0. 5 1. 5 2. 5 3- 10 
0»^ -NMOS h^>vX^, 200»^ -PMOS 
300. 307. 308— ^@ 
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301. 3 O 2 — 2A:^ANDSte. 309 -2A 
^NOR©K. 303. 304, 3 O 5 • • C A M-b^Hsl 
3 O e-'-^D-y^ h-<>/^— SiSK. 4 0GS^"- 
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